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PROBLEM TO BE SOLVED: To manufacture a high 
performance semiconductor device having a high mobility 
using a high quality crystalline silicon film comprised by 
crystallizing amorphous silicon film, 
SOLUTION: A silicon germanium film 103 is formed on 
an insulating film 102 of a glass substrate 101, and by 
subjecting the film 103 to energy beam radiation the film is 
crystallized in a melt setting process, an amorphous film 
104 is formed thereon to be heat-treated, and using the 
crystallized silicon germanium film 103c as a seed crystal 
growing of the amorphous silicon film 104 is grown in its 
crystal, and an active region 104i of TFT 100 is formed by 
using the crystalline crystal silicon film 104c. 
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n'r-(mWk^^S^ift^rzib(ni^- KIKiLTfflt,i'=.tl 
[0 0 6 9] '^fzZ.(DW.2<Dyj^X\^. y'Jl/VXrfAlK 

* « y -V X >i7 A tj y si^ att y < i^iK » 

:io^2<D:^ftS:TFT<7)»[i8:;^fticSffl-r-5«^. 

BKlKL/t?*, y;L--7X'i7AJK*fc«y;i'V->i7A^-^tr 
y-f^M^^j^-r ]S^fi!ciiiAM^T-*.z.. z.n 

tbz.ni^<Dm^^is.\^rz-^mx. iy-\'mzx.:^)v^- 
[0 0 7 0] tc^-e. mumitmmzxm^it^nit 

y ; p X A IK ^ fc « y ; u -7 X A ^ ^ y -f ^ K (7D ^ 

»/j;i^attSr+^i-(csi*s-a-T#^aKy-f s^iKS'igait 
$-e-*fcj6tzn. m^o:>^m^C7^)-y\z^-D>ii.^ifi& 
■5, iit^T. y;uvx'i7A)K*^c«y;uvx'j7A*^tr 

y-r^iKch. ^ffiMy-r^Kt^. ;K;ai::ist-c:inc< 

y;i'^x<i7Aiia*zt«yji.^x'5A*^tfy 
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[0 0 7 1] ^3OT:5j*«. s-r, lo 

x4^jm^-f-A*BaitT-5CDT\ -i^fla-rsx:^;!/:^- 
[0 0 7 2] z.<D:^mt, 'f-^^jim^'m^-t^ i o o 

[0 0 7 3] Sfc. Cl<D;^ffiTt>. ±tEI|2(0:^fei:|^ 
X- H|gT-*-5y;UVX'i;AIK*fctt^r;i/VX>i;A 

(Dtzib. ±m.'¥\z^^-r\zmm^mm.^mt^z.t.\z^ so 

^cx:^^;^^-tf-A*M*^bT}$i»H^biis^cT^^l!l* 

^^rz\-tf)v^=.^K^^ts'r^mm(7>^f)mmL,. 4^ 

[0 0 7 4] \:A±.m^tz-i-o<D^m\-t. vi-rnfc. 

vx'i7AM^fc«y;i'-7x>^A*^tr^f ^JMcDiteft^t: 40 
c:nfe±ML;tJ;^{c. 200° c~6 0 0'' c<r>mm 

Ai:LT«, jft:S5 0 0 nmttT<Z)U— 
[0 0 7 5] ^LT, #SHy-1'3lllK*iKafiK:g$i±^ 

w>.(r>immwm^. jas5 5o° c~6oo'' ccoieHf^ so 
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s^bt^tt, 6 0 o'ceA±(DMST-wi^Ma*^*'ir^ST'*-3 
fzi)^. *^Bj-e«s<ff?^£i^stt<&WT -syjpvxr^Aii 
S7t«y;p-7X'^A*^t;ir'f^M*->-h-iLT#a 

-^ifSMStiT. tsjfej; 0 5 0 *■ c t><gi.iM)*-efc!ga 
sfc, mmmtmm\zxumt-^ntzf 

X r!; A K S fc «y X -i; A tf -ir siiiK(75 ^» 

iiaa^t*. ifea{i:jas(OTis-e$.^5 5 o'cj;OiS< 6 

0 0'CJ;i3iSt^iaaE«EHTfT'5«)*iS* Lti. 

[0 0 7 6] j&iT. *^?^©*i6ro}glifc^t,»Tgtti^f 

[0 0 7 7] (.mmmm d mi it^^mo^t&mm i 

J; S <DiS! jfi;^ * la^-r S ;t J6 © E 

-CfcO, El (a) <e) «S8[IKig:&ftOiSl 

S ( - *5 f t S ffi m it S L T u S . 

[0 0 7 8] miziii^^x. 1 0 ots, ^^mmmiz^^ 
#»{t:SBT*o. ^■®:*/7xsifii 0 i±\z\t, mm 

14«)TflfiKl 0 2$:n'LTNl'TFT 1 0 0 ad^J^jEK^f 
nr^i-So ;ic7)TFT 1 0 0 7i77^wyvHUi7 
X^JKift«S^SScDH7-f /^'-lsI^§^iii5g«X-1' •y^> 

<D^X'tj.<, mmm-i >•*)■- , ^-Athc^. 
^iiiz-f&iZBionx^^^mmm»m^izhmmx^i> 

[0 0 7 9] eATi^aiT-Si:. ±iaT*filK 1 0 2±|- 

bfcy;pvxi7AiK*fc«y;PTX'>A^^tr'5r-r*)K 

1 03 i <h. -^-tlSriz-KtLTi^a^k^-arfcii^attir 

'fsKiKi 0 4 i ti)^a,m\zi^i$.^nxi>^^. ±I2tft 

10 0a <D?g14m«T*2)iigatt^r-f 3^IK 1 0 4 i 
®igcl 10,11 l7>^^1i^dc^t^TU^. Ki^att-^r-f 

jniK 1 0 4 i ±tc«, y- hmmm i o 6 ^iv\.x=^^ 
^;u««i 0 9 t^^i^if 2.J:5ty-hSffii 0 itim 

[0 0 8 0] fe-Jr-h^^Sl 0 7«^BtC«. Z. 

1 0 0 a<7)^H*«5J:'5HrBlffi»IKl 1 3*tjg^$n 

>M*siio. 1 1 1 ic^**K-r-5<ii!:atr=i>^^ hJiN- 

;H 1 3 a75«?^fi)4^nT*5f3. V-X. K K 1 
10. 1 1 1 h5j^-;H 1 3 aSr:ft-LT 

TFT«)si2iH«fti 14.11 5\z'm.%mz^m^nx 
[0 0 8 1] jfcirKjg^&Sfcov^Tia^^-r-s. 

[0 0 8 2] ST, 01 (a) {c^fJ;^{r. 
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[0 0 8 3] 'A\Z. MJECVDft^^^XVC VDffi, 
ifcaXA-yi5"J >ifikttii\Zj^K). 1 0-5 0 n 
m(Dy)lT-^Am^1t\t>'')n>y)V7-<yA (S i 

,-.Ge,) 1^1 0 s^fiKitS-rs. Mjecvd 
ii^m^K Mrns 5 ox:-cs iH, to eH, t<r>m-^ii lo 

X^^m • SJS$-&TIKJP3 0 nmWxU 3>ir;i/T- 
■^A (S i,. -Gcs) 0 S^RgjKLfc. K->Un 
>y;Pvn'^7AMl 0 3©^r;U-7->i7A^}-*X«, S i 

dCOS io sGe. sJKl 0 3CDilt*{il 1 8 CCS^t? 

[0 0 8 4] ^-O^, HI (a) tC^-Ti^fC, S«J: 

...Ge. .Kl 0 3^^*§ait;-r^o '£/5S$(Dlx— tf- 
>t 1 0 5 i LT(i. jgfiS 0 0 nnuKTcOl^-if— Ta& 20 

e C 1 X^^vVU'-- tf- (jSg3 0 8 nm. /IJl/X 
i|S4 0 n s e c ) Sffll^fc. lf->tOfiSlt^f1=«, 
.^»tP#(CS1S^ 2 0 0~6 0 or, «»J;^tf 4 0 Ot:tCj[lD 
^L. X^^;i.^-ie^l 00~250mJ/cm\ m 
>L{^2 0 Cm J/cm'-C, flS*tX3l?-y h 1 
2 0 X3 -7 hfigj^-rSfccDtLfc. vintcJ;^. Si 

...Ge. .Ki 0 3«, 't(Dm^sA^\zhm^ti, mm 

o.sGe.slSl 0 3c t;CtS. 

[0 0 8 5]i^t>T, diSDiSSttS i. i G e,. ilgl 0 30 
3cC0^®*, (HF) 7l<J§^iStCj;Oi5t^L. S 

«$SiE<tl!M*+»t'l^*Lfct^-r<lC, 01 (b) \Z7^-t 
^o\Z. mS:CVD\km\Z^^m^ 2 0-1 0 0 nm, 
3 0 nmO^tt ( I m.) WSM^r-f (a-S 

iM) 1 0 4^fiEM-r'5. 

[0 0 8 6] CtlS:*3gS7t:#H^T*/ttt^Stt3?H 

^T. Anis*ia«5 5 0-6 0 ot:, fcii#m*>?>»+i^ra 

imf^2 0^rHlT-fcoTTr:-;U5as*fTO ^tlcj; 

0, ±iea-S ii^l 0 4*«SSYt:^#-5. CICDIS. a 40 

-S ilKl 0 4tt, -E-OTSWi^ftttS i..sGe..slK 

10 3c (DAm^mMk'iSi^K^hxmm\:^n. bi i 
(b) \z^.-t^o\z. ^sLmtmsL^'r^mmioAc 

[0 0 8 7] j&i±o=tp^j:«!ia{cj;t9»enfeifif<as^c 

iSgatt'^'fSSKl 0 4 c:feJ;tKii@ffittS i..»Ge.,,IK 

1 0 3 c OTS;^cCa5»?:^*L, 01 (c) \Z7nTi.o 

^^^jim^iod. y—x, Ku-f >sgJSti 1 0. 1 

1 1 tfji^mvi<Df^^i^ir^mm 1 0 4 i ^s^figrs. 50 
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|pI— A3^->(75i^attS i. ^GCslKl 03 iitm 

[0 0 8 8] 01 (d) \z^-r^o\z. SttSS*^ 
i7i-5#§fttt^-1'*IKl 0 4 i S:«5J:'5{cff*2 0- 
150nm, fisj^ii 1 0 0 nm(DK{t'5r-< sHIK^y- h 
1 0 6 tLTRKIK-r^o C:;iT*li, TEOS (T 
etra Ethoxy Ortho Silicat 
e) ^mntLX, :Ltl^«tmt^iZRFf'yX-7CV 

Mmt. m^^ti 5 0-6 0 ot:. »*u<«3 o o~ 
4oor-tr$.^. ua. ±mmittr'imm<Dmmt. ± 
iBTEos^rmii^tLT. z.n^yi-v>i)xtmzms. 

C V D * IS ^ ffi C V D }i J; 0 «l S b T ff o T t> J: 
('^o C:(^jS^<73S«MS(S. 0<J^ti3 5 0-6 0 0"C, 
iff * L< «4 0 0-5 5 o*CT*-5. ^ mkifr 

-5fcJ6tr. ^ffitt:*fX^H^T. 4 0 0-6 0 0*0-^3 
0-6 0:«■C57--;^*ffofc, 

[0 0 8 9] i^i^T, xnv^^)>ifm\zii^, PS 4 

0 0-8 0 0 nm. 0lJ^ti6 0 0 nm©7;|/5— "^AS: 
[0 0 9 0] ^efc. 01 (d) \zm-t^o\z. y-h 

1 0 7 (D^m^mm.mit\.xmM\zmimm \ o s 

i»ffisj^t«aa«, e«]-^«ijt£-c2 2 0 vsT«m 

off^ 2 0 0 nm<Dmi\L^m 1 0 8 ^mfS.\^tz. un. 

[0 0 9 1 ] 'A\Z. 'i-t>Y-\iy^mz^D. f-v 
1 0 7 43i;(y:-?-©«B*gi-5S!'fkifei i o s^v:^ 

tf >i?':tfX<t LT«:7:i-X-7^' > (PH,) ^fflti, J)D 

6 0 - 9 0 k V, mpLitS 0 k V, K— X*»« 
ixi0"~8xi0"cm \ 0iJA{i2 X 1 0" cm 

-'iT-s. dniccfco, ^»EiKi*«ffiA$nfcS«i 1 0 

1 1 1 1 a?*lCTFT<OV-X, Hl^-f >flg«i;^=cO, 

y-h«ffii 0 7 miumiti^mi o stc-^xi/^ftiT 

T*E*>?;0^aA^Fn^j:l'i««l 0 9tt. g^fCTFTCD^V 

[0 0 9 2] J^l^T. 0 1 (d) \Z^.-tiiO\Z. l^— tf 
-^1 1 2 ^figWLTTX-;U€:fTt^. -1':t>ffiAbfc 
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-• tf-7t 1 1 2 tbTtt, Xe C 1 X=*^->VW— tf- 
(&S3 0 8 nm, /t;i'Xti4 0 n s e c ) ^•fflVifc. 
L'— +)-*— 7t<^R§#t(i, :i:.^)V=^—m^ 1 5 0 ~ 4 0 0 m 
J / c m' , t<tt200~250mJ/cm' Tfr 
ofe. :iroJ;5(cLTJgfiK$tlfcNl!:^*e!K» ('J» « 
mi 10, 1 1 1 0->-hffitn:tt. 200~800Q/ 

[0 0 9 3] 't<r>^, mi (e) i:s^fJ;^fc. JP$6 

0 0 nmmm<Dm<t^^mi^^rcit^it^-fmi^^m^ 
ii&mmi 1 3 tLxm^-r^o mifr^mm^m^^^m lo 

TEOSSrl^ilBftLT, CtliSE^twy^X 
TCVDfeTOjQa, *fc«MTEOSi:t^/><i:CDM 
JECVDtefcL.<«^EECVDi*T<75Ma^&fT;l«. Ifc 

[0 0 9 4] mmmmmi i sijjzoty- hmm 20 

IKl 0 6{cn>^i7 N*-;H 1 3 aSrJgfiKLT, ^JB 
-5TFT<75«ffiSa^l 1 4, 1 1 5 ^rJ^fiK^-S. CCIT 

^it^^>mit, /•i^)7mti'X7)i'~.=.'yAt)^^mii^ 

0^OT::i-;i'$:fToT, HI (e) tC^fTFTlO 
0 a^r^jS-r-S. 

[0 0 9 5] ^KDTFT 1 0 0 a^£, li5gmffi<^X-f y 
5=->^*^t LTfflli-5«^(Ctt, «<i 1 1 4. 115 30 
ITO (Indium Tin Oxide) 

i)^i^m^^Xi]t?>i:o\z-ri>. ;i«)TFTi0 

0 a^nmmmm^\zm<^^^m'^\z\t. y-hmisio 

[0 0 9 6] Cl<DJ;^tcLTf^»!L^NSTFT«, « 
l^^^im^Kia 120~150cm'/Vs. 1 

tt, 7t-ym<73')-i/mm=^'\^^<m^i>::tA^x^rz. 40 
[0 0 9 7] mmmm 2) mz \t:^9^m<Dmt&mi& 2 

Tfeo, 0 2 (a) -13 2 (e) i^mmmyjitoyMmx. 

ig (C tJ 1 1 -S W ffi « ifi ^ L T i . 

[0 0 9 8] 0ir*3i,iT, 2oott. ^^mmm\zj:i> 
^m^&mx$>D, ^<7);y^x««2 0 1 ±ictt, mm^ 

^(DTmm2 0 2 S^f-LTP^TFT 2 0 0 a*ij^fi)c$ 
nXOi-S. dCOTFT 2 0 0 a«. 7 ■t^ ^ ^ T h U 
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<D^xti.<, ±mvftmmMmm¥^\zhmmx^i>zt 

[0 0 9 9] Je^TPai-r-Sch, ±tBTflfel»2 0 2±fC 

$r>'-HtbT«Sa^l:^-B-fciiefttty'1'3g|S2 0 4 i tJ^ 
Jg^jg^tlTti^. CCDiSfttt'^'f 3glK2 0 4 i TF 
T<DfiH4^*Si:;^j:oT*3 0> ■?^^^;P®«2 0 9*3j;yt 

-€-©i^fl«^y-x. Ku-r>®«2io, 2iid>e« 

BK^tlTl^So te«Sffitt';r'r s!lBS 2 0 4 i Y- 
hmmm2 O 6<£^LT^ + ^;U«*S2 0 9i:*KS]-r-5 
J;'5y-NmS2 0 Td^JgfiK^tlTUS. ^LT. gfT 

FT2 0 0 a<D^m\zitz.n^mo^ommmmi^2 i 

3/5^fl^fi)c$nT*5«9. eSf^iisfeia^lK 2 1 3 (7), i^eXF 

TcDv-;^, KK>Mi®2io. 2 1 1 {c?sfje-r-5{a: 

HfC«. 3>5^i7 h:Jc— ;U2 1 3 a^tJ^fiKSnTti-S. 
•€-LT. ±l2y-X. HH'>««2 10, 2 1 1 tt, 

±IB3>^i7 f,:;)^-;i^2 1 3 a ^^bTT F T©«aia 

m2 1 4. 2 1 5\zmm.mzi^m^ixx^^i>o 

[0 10 0] i5c(cSJifi;^ffi(CO(,iTI«^-r-5. 

[0 10 1] sr. 02 (a) H*-rJ:^f', :tf^Xlg 

>i^ftCJ;0. 2 0 0 nmS^WKfb'ir'f 
^Tfl6M2 0 2 ^J^^-r-S, 
[0 10 2] y^Xvc VDStrJ;0, S i H, 

:*fX$IHS4t LT. 2 0~ 1 0 0 nm. gsjA-tf 5 0 
nm©*14 (I ) ^a-S i)K2 0 4=&Bjc,IKL. 
l/iT7'^X-7CVDffi(Cj;0. GeH, :^^XSr^^)^4tL 
T, P$ 3 0~ 1 0 0 nm, ffiJA«5 0 nni»JCtt*ft 
My;i.-7-'5'A (a-Ge) 1^ 2 0 3 ^SSIK-T-So J'j: 

rcoa -G eJK2 0 3(rf^;^.T. ±?EmmmmiX 
^Lfc J; e> T^c U 3 >yjl.-7 - AlK^J^fig-r^ C i t> 

■7;p^i>/\*-^w7'^x-7C vd 

Sa^rfflt^^T, a-S ilK2 0 4i:a-Gell!i2 0 3t 

^:k^'pizmrz.ttf.<mmvx0zmLrz. 
[0 10 3] ^(Dm, 0 2 (a) ^z^'rJ^v\z. s«± 

tP-3t2 0 5*Bglt-r4;i<i:fCj:0, a-G 
elK2 0 3 ^*ga<t-r-5. :i©Nf«U— tf-7t2 0 5 i: 
LT«, jSfiS 0 0 nmiy.TO^-1f-T^-&XeC 1 
X+>'-7U— tJ-*— (&g3 0 8 nm, >'t;l'Xi|S4 0ns 
ec) SfflVife, U'— y--Jt(75BgS**fr«, 

0 o~6 0 cc. mz.ii4 0 ovtzmmL. x:^^ 

JU^— ?EJS? 50-1 50mJ/cm'. «itJAli 10 0m 
J/cm'TfiS«X7}?-;/ h 1 timizn^Ai^a y hmttt 

•t?>t>(DtLft. Z.tl\ZJ:K>, a-S i K2 0 4©±fiiJ 

«)a-Gefli2 0 3 O^d^'igBlUTHffrSjggfCT. 

ga-GeM2 0 3 «^jif ^Cigatt«:#-r S G e IK 2 0 
SctlTiS. Sfc, Tg<^a-S ilK2 0 4«^ai!-t± 

[0 10 4] ^LT, ^Stt^BfCTT. A^oiJOSftiaaE 
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5 5 0X:-X^3 0m^T=:.-)mm^n-:>r. ±SBa-S 
i M2 0 4*i^S<k$-ti-«>o :i<7)R5. a-S 11^2 0 4 
it. ^c7)±{BiJ<7)«gStty;UV-'>AlK2 0 3 c<7?^<ff;/^j: 
i^Sitt*S?*LT«Saft;^tl. mz (b) iZiRTJi^ 
\Z. SiaR/j:)featt^r'f^«i2 0 4 c <t;iS, 
[0 10 5] *gffitty;p-v'->>All2 o 3 c 

T. HF : H, O, : H, 0(Dlt*n : 4 : 5T*^ig^ 

jK^fflt^T. SiaT±Eigatty;i/vx'!7ABi2 0 3 c 

^dttCctO. n>i:y;UTxr>Ai<7)x-y5^>iy 
3 c *-E-<OTffl(|roie*,14^r'f*IK2 0 4 c?&A€r<X-y 

So 

[0 10 6] ^<D^^. f^m^o-^mm2 o 4 c (d:^S7^c 

SB^J-^I^SL. 0 2 (c) C^-Tcfc^/cCsgTRg^J-aiSrff 

•^T. t^tCTFTCOfgttm^, O$0^i'^;U«J^2 0 
9- y-X, \^U^>mU2 10, 2 1 1 tfji^m^<D 
SSStt^-f miK2 0 4 i ^}g)*-r-5. 20 

[0 10 7] 02 (d) tc^-r<i:pic« m^mm 

tfj:^^^^'(±'r^mm2 0 4 i ^Wv^oizm^ 2 0~ 
1 5 0 nrrKDrnfr-^mm^y-hmmmz OGtVX 

>/7*K5f(Oa«M)*«2 0 0~4 0 or. 0iJ;l«3 5 Ot: 

;U::f><t<DJt^*iTJHf>/'Bfs!S=0~0. 5. {dJAti 
0. lWTX$)^h<DiiLrz, 30 
[0 10 8] ^l^T. X/l-y^'U >^ffi(C<l;0, IP$4 
0 0 nm(D7;i^5X>:7A$rfi)clKL-. X>i/ 
LTiT*- h«fl|2 0 7 SrJI^^-r-S. 

[0 10 9] "torn, ■i^>v-\iy^m\z^^. 
h«S2 0 7 ^vxi7iLT, fs'&mmz^nm (jj^-^ 

sj?^> (B,H.) ^fflVv J!)aaf|IEtt4 0~8 0 k V, 
CSJAl^6 5kV, H-Xat* 1 X 1 0"~8 X 1 0" c 
m"', «»Jx.(^5 X 1 0'' cm ' tbTt^^S, Ctil:;J: 
0. ^Mi^75iaA$nfcmiit2 1 0t2 1 Itt. ^(CT 40 
FT©V-;^. KU-f >m«t^cO. ^7'-h«a2 0 7 

f3vxi7$nT^iisc«^*^aA$ti;^£(/iM*S2 0 9H, ^ 

ir T F T CD 5^ i -5 . 

[0 110] ^A\z, E2 (d) {::^fJ;'5(3. tf- 
>t2 1 2*^H(;RS«LTTr:-;U*fTVV 'f:t>aA 

(Dl^— +)-'-^2 1 2 iLTli. K r F X4^ ->-7 l^—- — 
(&S2 4 8 nni. 2 0 n s e c ) ^fflt^^S:. 

tf-3t«fla#tia. x;ti;i':^i— 1 5 0~4 0 Om 50 
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J/cm'. ffS0<(i2 0 0~2 5 Om J/cm'©^fe 

■^/Pg) M«2 1 0&o:2 1 1 co->-h-iftm«, 5 0 0~ 
9 0 0 Q/n-ei&-3 7to 

[0 111] m^^X. 0 2 (e) {r*-rj;'5tc, ^ffifc 

;p$6 0 0 nmM<r>mit'r^mm.'^mfi\mm2 1 3 

iLTJgEE-r-S. ^O^-a-, iieTEOS^IlsfsftL 
E O S >i: (D«JEC V DSfe b < «1i?ffiC V 

[0 112] -e-CDf^, irBl#feij»K2 1 3*3j;DCy-h<i6 
Mbli2 0 6fCli>^^ h*— ;P2 1 3 aSrJgf^LT, ^ 
H««, 0ij A ^ > 1 7 5 X ■i' A CD - 

0, TFTCDmSSa^2 14,21 5 ^fl^fig-T-S. 

[0 113] ^{.xmmz. i^m(D-:f^x-^nm%T 

X. mSSS3 5 0*C. ^taa^fBlS 0^J-©7X-;i/S:fT 

■oX. 0 2 (e) {'TK-TTFT 2 0 0 a^^^fg-rS. 
[0 114] C<7)TFT 2 0 0 a^, iii^«1SC07>'f 
5=->i7'^^<hLT^t>-5*|^H«. mffi2 14. 2 15 
<D-:^^ I TO«cDS^««IR*»ib^cSHS«acaJ^ 
b. ftti:^<D«SA^'=>fS^$rA;'3-t^.<J;^l3-rs. 
ccDTFT&i»]«^^^lHIKtcffl^i^.«^^-^a. y-h« 

ffi2 0 7±t3t,n>3i'i7 h4^-;i,S;}^BSiL. '£^gif-5 

[0 115] C<Dj;'5{cLT^SSLfcPMT FTIA. « 
^m^^Wim 70~90cm'/Vs. MMmffi- 3 ~ 
-4 Vi:ti'5^»;i£^>4#tt€:S^Lfc. ^TFT 

[0 116] (^mmms) m3\t:^^m<D-Mmmm3 
izj:^^^mi^mm&.z^'t(Dmm:^m^^mr^rzi!t>(Dm 

T*0. 0 3 (a) -0 3 (e) «gE»jg*rSt©iSl 

mizmf^w^mmm^^Lx^^^. 

[0 117] 0(C*3liT, 3 0 0«, *SigJgSlfCj;-5 
#«fli:SST-$) 0 . -e(D:^^XS1S3 0 1±{C«. 
ttOTflfilKl 0 2 *:n-L-TN^TFT 3 0 0 nRC^PM 

TFT3 0 0 p<t*sj^fi55nT*50, :::ti^>«. n^m 

O S t PMMO S <i:<£tBtt^(C«BS;LfcCMO Sl«jfi<D 

[0 118] Ui.Ti^^-rSi, ±fBTlfeK3 0 2(C«. 
X - f - A W <t S @ fkiSS TiSSSr^t: L 
y;u-7x«j7AIK*:t«y;i/Vx<j7A*^tr^r'f 3(iK3 0 

3n, 3 0 3 p i. ^tl^->- FiiLTifeft^b^-ttfci^ 
atty'f*m3 0 4 n. 3 0 4 pi*^J^fi£$tlTV^So 
±ieN^TFT 3 0 0 na)m^m^X$>i>i^^^^^ m 
IK3 0 4 n«, ^i':^i;i.m«3 0 9 n*5J:t/y-7.. H 

U'f>M«310n, 3 1 1 n*^e>/j:0, -g-CiJCtt, 
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tc. ±iaPSTFT 3 0 0 p<DffittM^T*^ji@att^r 

X. Hu-r >fga3 1 0 p, 3 1 1 p*^?)fcto, ^<D± 

t-^i. y-h*g^)K3 0 6 ^:^M.T^-V*;i^m^3 0 9 

pti^ff^f -sj^^y-h^ffis 0 7 p7ii^*?gfi)c^nTVi 

[0 1 1 9] -€-bT, ±lfiTFT 3 0 0 n, 3 0 0 p (D 
T*5 0, KBrBlifeil:M3 1 3(D±ia&TFT<7)y~X, 

HU'l'>S«t3?SJtvT'5fi:B(w«, 3>^^^h*-;P3 
1 3 a;0^je^K^nT^^^^o NSTFT3 0 0 n<D 

y-X, HUOm^SlOn, 3 1 1 ntj:. ±tB=F > 
h>i^-;i/3 1 3 a $r/rLTmffiE^3 1 4, 315 

\zmn.^izmm^n. pstft3 o o pcov-x, h 

U'1'>®«3 10p. 3 1 1 pt^, ±fa3>^^ hTt^- 
;i^3 1 3 a^^Lxm^ia^SS 1 5, 3 16{C«^W{:: 
gS0g$n, Cn'^CON^T FT 3 0 0 n:g^D^^P^TFT 

3 0 0 ptt, CMOSmSS^tt^LTi/^-So 20 

[0 12 1] ^T. 03 (a) f-^Tck^tr. 
;Aj:c^'^«^^^;5S7ttt*eJi^St63 0 l±fc. ^J;^tfX/1*y 
>^'ffi[Cct 0. /P^ 3 0 0 nmgiScDK>ft:y-1'^:^^ 

[0 12 2] t'^Xtc VDrtliJ; 0 > G eH 

:^X*D^5le|(hLT. iP$10-50nm. 0iJAt^3 0 n 
m(DM\± (I) SJa-GeiK3 0 3*^^L. 

j¥^30-100nm. MA«5 0 nmc7)Xtta - 30 
S iM3 0 /.t^. ±IBa-Gea(Cf^x. 

CVDgg^ffll^T. a-Gel^3 0 3 ia-S ilK3 

[0 12 3] ms (a) tr^T.t3t:i. SST 

;&ffl'J, fiP'^S««SffliJ:6^^U-1f->t3 0 5SrBgS*"rs 

c:<*:{C<kO. a -G el^3 0 3 ^SSS^kT'So Z.CDm<D 
U—^'-^SO 5hLX\t. :tf^xaiS3 0 1 H®iR$ 

X e C 1 X=lri/VU— it'— (S^S3 0 8 nm. /^;UXi|i 

4 0nsec) ^m^^fco tf — ^OBB|^^at5, BB, 
l*S#HS1S<&2 0 0-6 0 or, fi^f]^«4 0 OlCtCiD^ 

x:^;i/:^^-a5^5 0-- 1 5 0mJ/cm\ 4HJ^tf 
1 0 Om J /cm'TBgS>fX>}^^y h 1 WtCft^ 4 v a 

^j/ hBsWLTfT-3^Co ;::nt3c:to> a-siJK3 0 4o 
~rm<D a-G ems 0 3 CO^-^mMLxmt^^MWz 
X. ga-GeM3 0 3;<)^'^if;^ci:«gai4^^'rSGeli 
3 0 3 c<!:^C'5. a - G e IK 3 0 3 CO±{HiJ<0 a - 

s iiig3 0 4tij§Bt-ii:-r. liea^b^nTfc^c^DS^iNa so 
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[0 12 4] :k\z. K^ffittiifflmTT, m^mmm. 

ttCcfcO. ±fBa-S i Ji3 0 4*jgft>fb$-a:S. ;i<D 
a-Si8g3 0 4tt, ^CDT»0«Sfttty;i/V-^ 

AK3 0 3 c(^^^f;^f:«Sffltt^SH*bTJ^a{l:$n, El 

3 (b) iz^r^^{z. ^s^nf<si^f^^^'r-(mm3Q 4 

c tU^o 

[0 12 5] 'Mz. *Sfttty;UV-»i7AI»3 0 3 c;feJ: 

zJ^^^^\t'r^mm3 0 4 c<Dy^mt^:^^^m^L. m3 
(c) iz^-r^^vum^m^m^^ii^-DX. t*tcTFT<D 

ffittm^, r5*0^i':?^;i/m^3 0 9 3 0 9 p. & 
U?y-X. HU-r >«i«3 1 0 n, 3 1 1 n. 3 10 
p, 3 1 1 p i:7icS&«(D*Satty'1'^M3 0 4 n, 3 
0 4pSrfl^^t-So &&ttC0«gStty-<5!lM 
3 0 4 nRtJ^3 0 4 p<7)TffliJtCtS. Cti^o:^^—/^^ — 
><D)eSi4y;i'V->^7AIK3 0 3 nRr>*3 0 3 

[0 12 6] m^^X. ms (d) ^Z9ik-t<^o\Z. NMT 
FT<7)ffittm^i^C'5*gat±y-r^M3 0 4 ntScttJ^P 
SJTFTCO?£ttS«{,h?SSSeStty-f *M3 0 4 p^fll 

^^o\zm^ 1 0 0 nmomit'r'i mm^tr- hff&mm 

3 0 6 chLT^I^-rSo dClTt^. J[^3fi|T$)STEOS 
cnchK*chS:RFy^X-^CVDffi{Cj;«9jaab 
T, S«Sffi3 5 0t:T5>«¥-«l«-rs^<hJCctOSl{k 
y-f*M3 0 6^^I^L;to 

[0 12 7] ^(Dm. x/t^y9')>^mz^D. m^4 

OO'-SOOnm, 5 0 0 n mC0T;i/a — A 

(0. l-2%<7)vUn>^^0) Sr^^b, ^n*/1 
^^-n>i?^bTy-hmffi3 0 7 n. 3 0 7 p*Jg^-r 

So 

[0 12 8] 'AlZ. <:t>H-tf>^i4(CJ;0> y- h 
«ffi3 0 7 n, 3 0 7 pSrVXi^iiLT, fi§ttm«(::^ 
(U >i5j:D<^:i^'i7^) ^^aA-rSo F-hf>y;yx 
(hLTt^:7:tX:7^ > (PH,) ^^Zfiy^^y> (B^H 
4) ^ffll^. mJ^O«^lii]P)imJEE^6 0-9 0 k V. 
C»JA«8 0 k V<hb, t*^cOil^td:Saj^«EE^4 0-8 
0 k V, CSJx.^f6 5 k V^b, 1 X 1 0' 

8 X 1 0'' cm" \ CHJx.tiU >{COV>Tti2 X 1 0'^ c 
n^Om^Z-Dl^XltSX 1 C cm ' t^^o z,n 
\Z^0. y-hSffi3 0 7 n, 3 0 7 p t;:VX Snx 
^m^^^iiX^^tlU^mf^S 0 9 n, 3 0 9 pti. 
N^TFT^Dci:D^PSTFTCD5=-^:^;U^^i:;^ci:So ^ 

:7^hU'yxhTgi^)ii<hicj:o, ^^(DTtm^mififf^ 

H-hr>:^/'rSc :infCcl:0, N^TFT3 0 0 nCD 

y-x, \^u-r>m^tLX(DNm^m^nm3 1 0 

n, 311n<t:> P F T 3 0 0 p (7)y — X, K U-f 

>mi&tLx<DFm^m.^mi&3 I 0 p. siivt^^ 

m^-^n. N^i^^;USTFT3 0 0 ni3j:DJP5^^* 
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;H!TFT3 0 0 p ^J^fiKTS :i <i:*«T^.2>. 

[0 12 9] i^ViT, mS (d) iZ^-t.ko\Z, I/— tf 
-7^3 1 2 *Bi#tLTTn-;P$fTtv <:^>aALfc 

— tf— Ties 1 2 tLTtt, Xe C 1 x+xvlx— tf- 
(iSfiS 0 8 nm, /t;UX*g4 0 n s e c ) ^rfflt^/i, 
tf-?t(i. x:^^;i.^-^S2 5 Om J/cm'T' 
B8#^X;S•> h l:^^{:#^2 0 V3>y hTt)oTS9**L 

[0 13 0] ^(D'i^. ms (e) ll^-TJcc-fC. 
•7CVD^£(Cj;t9»$ 6 0 0 n rngSgcoSE^ty-l' *MSr 

[0 13 1] SrB^*feJi:M3 i 3^XU^'~hi 
IK306(;in>^i7 h7l^-;i/3 l 3 a^m-^Lx. 

0. &TFT®«aBB«S3 14. 3 15, 3 1 6 

[0 13 2] ^LTSttlC, 1 ^£E»*3^^H»TT. 
«!iafi*3 5 0r. maB#FB^ 3 0^(7)7 --JU&ffo 
T. 03 (e) H*-rCMOS@KS:«ffi-rSTFT3 
OOn. 3 0 0 

[0 13 3] ;rrc>J;^{CLTf^SiLfeCMOSE]g§(Ci3 

TTf«l 3 0~1 8 0 cm'/Vs, P^TFT-eii8 
0~ 1 1 0 cm'/V s tiiS<. HttHIEliNSTFT 
TtSl~2V, P^TFTTte- 2~- 3 Vt^NStC^ 

U - i7 SSS * /h ^ < «l A S C t tJ^T^ fc. 

to 1 3 4] jw±, ^^m<nmmmmiz-of^^xmi^m\z 

[0 13 5] Caj^fS, tf-T*-5X+>'TU' 

^S:^S6fflLTSB#FB^ICl 0 0 0~ 1 2 0 or ('>ijrj> 
•5RTA (^tf-y H • -y— v;U • TX-;U. *fc«RT 

P (^bf-y F • li— v;i/ • -/D-trX) thmr^. ) m 
[0 13 6] ^fc. «ra«^ffl<^7'i'5^^-y-7h'J^X 
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[0 13 7] *fei^*jgfflT«::<i:{CJ;0:inf.O*^ 

[0 13 8] ^^,t3*5!Bqtt. ±ai(7)||JSroj^MT-|5iH^ 
? Wf4 i: t AcAW 4^- ^ h ^ > V X ^ -^^S^JS h 7 > 

[0 13 9] 

10 [^B^oaH] e;±«<l:'5t3, *:^B^tc<knt^, Aiff;^^: 

[0 14 0] mz. m^m^^m^zii^^ri-i. mmmm 
m^^^mf^-r^TFTizm^^n^m^miti^^if^ 
mmt=^mS:Vti. l«l-S«_h(c7i7T-^:/vh'Ji7x 

/\'^:/ 'J ->-j/i7 5iTi7 5=--i' T'T hu i7x»is*iia-r^ 

20 tXignx hib<&ia^::t7!)^'T#-5. 
[iaB«)fKm^!:i5i?g] 

[0 1] *%BJco3^Jg(75Ji5^l (Cck^H^ai^^gRo'^e 
OS3ii:^ffiS:l5JBJ-r^/ti6(D»f®0TS.O. 01 (a) 
-0 1 (e) li. TFT^j§*£LAc#««^^B»Siifi:& 

ffi©±sxgfc*3itswfs«i3g*^-r0T'**o 

[0 2] *«BJ(D*ii£(Ofl^^2(rJ;^i|saS«i:g@RZ>'^ 
(75|!!ig;^te5ri^iB^•r^fc^6(;5»^®0T'*O, 0 2 (a) 
~02 (e) TFT?r^ifeL.Aci^«ff:Sit©SSifi:?& 

30 [0 3] *^Bj(D*i£©}|?li3f;J;^il^aSf*SB2a:t>*-e 
c75^it:^a$rsttB^-r^fci6cDgffa0T-*O, 0 3 (a) 
~03 (e) it. CMOSiMfiE<7)P^TFTS.Z/N^T 

FT^mmvtt^^mi^mm<Dmm:^m(D^wj:m\z^» 

'yA^mxiz(Dm^iifyyx^tmx&^. 
100. 200. 300 ^mi^^m 

1 0 0 a, 3 0 0 n N^TFT 
40 101.20K301 JgiftttSIS 

102. 202, 302 Tmm 
103 i>'j n>y;i/TX'i7AIK 
10 3c ^attxU n>y;uvx':>AiK 

104. 204. 304 ^SK'^r-fjgM 
104c. 204c. 304c iKfitt'Jr'f jffK 
1041. 2041. 304n. 304p 

105. 205. 305, 112, 212, 312 U 
-• tf-Tt 

106. 206, 306 
50 107, 207, 307n, 307p y— 
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1 0 8 mmmitm 

109. 209, 309n, 309p ^^r^-)im^ 

110, 210, 310n, SlOp y~xm«J 
111> 211> 311n, 311p Kl/-f>«BJffi 

113, 2 13, 3 13 m^mm:m 

113 a, 213 a, 313a n ^ K*— 
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114, 115, 214, 215, 314, 315, 3 

1 6 «ffiSH^ 

200a, SOOp PMT FT 

2 0 3, 3 0 3 yji^-^ZiOI^m 

203c, 303c, 303n, 303p j^fttty;!/ 
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